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Abstract 
 
The anatomical variations are more frequently encountered in the venous system particularly in the superficial veins 
when compared to the arterial system. The great saphenous vein is the longest vein of the body and represents pre-
axial vein of lower limb. The venous anatomy is of great importance to the surgeons and sonographers. The present 
study included 25 lower limbs during routine dissection for undergraduate students in the Department of Anatomy, 
Kasturba Medical College, Manipal, India. We studied the great saphenous vein with reference to its formation, 
relation with the medial malleolus, distance from patella, level of termination and variation in its major tributaries. 
The findings were recorded, tabulated and photographed. Aforementioned anatomical facts including mode of 
termination of great saphenous vein can be important for surgeons planning intervention in this area. This vein is 
used as an arterial graft because of the marked anatomical remodeling. Thus, a good understanding of the typical 
ultrasound appearance of the great saphenous vein, its relationship to the major bony landmarks is significant. 
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Introduction 
 
The venous drainage of the lower limb varies 
considerably in its arrangement from subject to subject 
and even from limb to limb (1). It is divided into 
superficial and deep venous systems. The superficial 
venous system is represented by the great saphenous 
(long saphenous), the small saphenous (lesser 
saphenous), and their tributaries. 
 
The great saphenous vein (GSV) is the longest vein of 
the body and represents the pre-axial vein of lower 
limb. It is the most important superficial vein of the 
lower extremity which begins as a continuation of the 
medial side of the dorsal venous arch in the foot 
supplemented by the medial marginal vein.  The vein 
passes upwards about 2.5cm anterior to the tibial 
malleolus, and then ascends about a finger’s breadth 
behind the medial border of tibia to reach the knee.  It 
occupies the postero-medial aspect of the knee joint 
about one hand breadth posterior to the patella and runs 
upwards along the medial side of the thigh to reach the 
saphenous opening, which lies about 3cm below and 
lateral to pubic tubercle and finally drains into the 
femoral vein after piercing the femoral sheath (1). 
 
Several authors have reported the variations possible in 
the tributaries and course of the great saphenous vein.  
However, no light has been focused on the possible 
measurements of the great saphenous vein in relation to 
the major bony prominences to which it is related. 
Understanding the venous anatomy is essential for 
surgeons, cardiologists and radiologists and would play 
an important role in the diagnosis and management of 
different venous diseases. 
 
Materials and methods 
 
The study was carried out in the Department of 
Anatomy, Kasturba Medical College, Manipal, India.  
The study included 25 cadavers (20 males and 5 
females) of age ranging between 45-60 years. 
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History of the cadavers showed no major abnormalities. 
The lower limbs of the cadavers were dissected 
bilaterally (50 specimens). After removal of the skin 
flap, the superficial fascia was cleared; the great 
saphenous vein and its major tributaries were identified 
and painted. 
 
The vein was then studied with reference to various 
important land marks. The distance of the formation of 
the dorsal venous arch from the maximum elevated 
point of the medial malleolus, distance of the great 
saphenous vein from the medial malleolus, distance of 
the great saphenous vein from the medial edge of the 
patella, distance of termination of the great saphenous 
vein from the pubic tubercle were the considered 
measurements. All the measurements were carried out 
using digital Vernier calipers uniformly in all the 
cadavers to remove any bias. Variations in the 
termination of the great saphenous vein were also noted. 
The findings were tabulated and photographed. 
 
Results 
 
1. Distance of the formation of the Dorsal Venous 
arch from the maximum elevated point of the 
medial malleolus (Fig. 1). 
 
Cases Formation 
25 (50%) 4cm 
12 (24%) 3cm 
10 (20%) 6cm 
3 (6%) 7cm 
 
2. Distance of the Great saphenous vein from the 
medial malleolus (Fig. 2). 
 
Cases Distance from medial malleolus 
30 (60%) 3cm 
16 (32%) 2cm 
4 (8%) 3.5cm 
 
3. Distance of the great saphenous vein from the 
medial edge of the patella (Fig. 3). 
 
Cases Distance from the medial edge 
of the patella 
28 (56%) 10cm 
10 (20%) 8cm 
6 (12%) 7cm 
6 (12%) 5cm 
 
4. Distance of termination of the great saphenous 
vein from the pubic tubercle (Fig. 4). 
 
Cases Termination 
26 (52%) 3.5cm 
8 (16%) 2.5cm 
12 (24%) 4cm 
4 (8%) 5cm 
 
Additionally double saphenous vein was encountered 
in two cases. Both the veins were seen to drain 
separately into the femoral vein (Fig. 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Showing the measurement of the distance (dotted 
line) of the formation of the Dorsal Venous arch from the 
maximum elevated point of the medial malleolus. GSV- 
Great saphenous vein. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Showing the measurement of the distance between 
the great saphenous vein (GSV) and the medial malleolus. 
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Figure 3: Showing the distance of the great saphenous vein 
(GSV) from the medial edge of the patella 
 
 
 
Figure 4: Showing the distance of termination of the great 
saphenous vein (GSV) from the pubic tubercle 
 
Discussion 
 
Frequent anatomical variations in the venous system 
make it more inconstant when compared to the arterial 
system (2,3). The great saphenous vein, the longest 
vein in the body, begins as a continuation of the 
medial marginal vein of the foot, courses upwards and 
drains into the femoral vein distal to the inguinal 
ligament.  The vein in its course may be highly 
variable both in its distance from the major bony  
 
 
Figure 5: Showing double saphenous vein draining into 
femoral vein. GSV1 &2- Great saphenous vein 
 
landmarks and its tributaries. Variability has been 
observed in the reported incidence of tributaries, 
duplicated or accessory great saphenous vein (4). 
However, there is paucity of data in the medical 
literature describing the relationship of the vein with 
the major bony landmarks which are important in 
different surgical approaches. 
 
The distance of the formation of the Dorsal Venous 
arch from the maximum elevated point of the medial 
malleolus when noted showed variability. The distance 
was about 4cm in majority of the cases (50%).  
However, no reports were found to support the 
findings. 
 
Usually, the GSV ascends 2.5 – 3 cm anterior to the 
tibial malleolus, crosses the distal third of the medial 
surface of the tibia obliquely to its medial border, then 
ascends a little behind the border of the knee (1,2).  In 
the present study, most of the cases were within the 
normal limits. But 8% of the cases showed a variable 
distance of 3.5cm from the media malleolus. 
 
Proximally, it is postero-medial to the medial tibial 
and femoral condyles, lying about a breadth of the 
subject’s hand (6.25 -10 cm) posterior to medial edge 
of the patella. It then ascends in the medial aspect of 
the thigh (1, 2). The present case showed that in 56% 
of the cases, the distance was 10cm, 8cm in 20%, 7cm 
in 12% and 5cm in the remaining 12% of the cases. 
The latter finding is unusual and is of clinical 
significance. 
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The GSV then passes through the saphenous opening 
and finally opens into the femoral vein. The ‘centre’ of 
the opening is often said to be 2.5-3.5 cm inferolateral 
to the pubic tubercle (1, 2).  However, the present 
study showed that in 12% of the cases, the distance 
was 4cm and 5cm in 8% of the cases respectively. The 
measurements of the remaining cases were within the 
normal limits. 
 
Variations in the formation, course and tributaries of 
the saphenous vein are common (2,3). Authors 
reported the existence of double GSVs (5,6). In the 
present study two specimens showed unilateral double 
GSV close to their termination. Both the veins were 
seen to drain separately into the femoral vein.  The 
anatomical variations of the saphenous-femoral 
junction have to be well understood as it is essential in 
managing the patients with varicose veins. Failure to 
appreciate these variations may hamper the varicose 
vein surgery. 
 
Recently, the line of treatment for varicose veins has 
observed significant changes to meet the concerns of 
the surgeons and patients regarding the cosmetic 
results and preservation of the saphenous vein for 
future cardiac or peripheral arterial bypasses (7).  To 
simplify the treatment of varicose veins, minimally 
invasive techniques have been evolved (8,9,10). 
Therefore, venous system has to be properly evaluated 
for the treatment of various disorders. 
 
Regarding procedures like coronary artery bypass 
grafts usually the segment of the saphenous vein closer 
to the ankle joint is preferred (6). Therefore, the 
relationship of the GSV with the major bony 
landmarks gains utmost importance. 
 
Conclusion 
 
A fore mentioned anatomical facts including mode of 
termination of great saphenous vein can be of 
importance for surgeons planning intervention in this 
area. This vein can also be used as an arterial graft 
because of its easy accessibility. Therefore, a good 
understanding of the appearance of the great 
saphenous vein and its relationship to the major bony 
prominences is important. 
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